Reduced NO production improves early canine islet xenograft function: a role for nitric oxide in islet xenograft primary nonfunction.
Isolated canine islets transplanted to hyperglycemic rats fail to restore euglycemia in almost all cases, although the grafted islet tissue appears to be morphologically intact for up to 48 h following transplantation. Cytokines typically produced in the xenograft environment (e.g., IL-1 and TNF) inhibit insulin biosynthesis and secretion from isolated pancreatic islets, and are associated with the production of nitric oxide (NO). To further define the relationship between NO production and islet xenotransplantation, the inhibition of NO in a splenocyte/islet coculture system, and the in vivo effect of this inhibition on canine islet xenotransplantation, was investigated. Splenocytes (SPLC) from Lewis rats were cocultured with canine islets (freshly isolated or cultured 7 days), supernatant removed, and NO concentration (NO2) determined by optical density (Griess reaction, 550 nm, expressed as nmol nitrite/10(6) cells/18 h). Lipopolysaccharide (LPS) was used as a positive control of SPLC production of NO. Stimulation by LPS resulted in maximal NO production (2.20 +/- 0.16 nmol/10(6) cells/18 h, p < 0.001 compared to baseline values of 0.73 +/- 0.04 nmol/10(6) cells/18 h). In the presence of NO inhibitors (NMA, polymyxin B, hydrocortisone, aminoguanidine, DMSO), nitrite levels did not significantly rise above unstimulated values. Freshly isolated canine islets did stimulate NO production (1.26 +/- 0.12 nmol/10(6) cells/18 h, p < 0.001). In contrast, cultured canine islets did not stimulate NO production (0.84 +/- 0.09 nmol/10(6) cells/18 h). Transplantation of freshly isolated canine islets to STZ-diabetic recipient Lewis rats resulted in amelioration of hyperglycemia in only 50% (n = 6) of recipients 12 h posttransplant, with a return to hyperglycemia at all subsequent time points. Transplantation of 7-day cultured canine islets resulted in amelioration of hyperglycemia in 88% of recipients 12 h posttransplant and 63% of recipients 24 h posttransplant [p = 0.028, mean survival time (MST) = 1.0 days, n = 8]. Transplantation of canine islet xenografts with aminoguanidine therapy (BID, n = 11) resulted in amelioration of hyperglycemia in 100% of recipients at 12 h posttransplant, decreasing to 82% by 24 h following transplantation (p = 0.002, MST = 0.9 days). These results demonstrate that freshly isolated canine islets are potent stimulators of NO production by rat SPLC in vitro, and that culture of canine islets, or addition of NO inhibitors, abrogates stimulated NO production. These results also demonstrate a statistically significant improvement (p < 0.001) in early function of canine islet xenografts following 7 days of islet culture prior to transplant, and following recipient treatment with aminoguanidine. These studies suggest that the production of NO in the microenvironment of the graft site may adversely affect engraftment and function of canine islets, and suggest that the abrogation of islet-stimulated NO production may improve engraftment following islet xenotransplantation.